Objective: Bipolar disorder (BD) is common in clinical psychiatric practice, and several studies have estimated its prevalence to range from 0.5 to 5% in community-based samples. However, no systematic review and meta-analysis of the prevalence of BD type 1 and type 2 has been published in the literature. We carried out a systematic review and meta-analysis of the lifetime and 1-year prevalence of BD type 1 and type 2 and assessed whether the prevalence of BD changed according to the diagnostic criteria adopted (DSM-III, DSM-III-R vs. DSM-IV). Methods: We searched MEDLINE, Scopus, Web of Science, PsycINFO, and the reference lists of identified studies. The analyses included 25 population-or community-based studies and 276,221 participants. Results: The pooled lifetime prevalence of BD type 1 was 1.06% (95% confidence interval [95%CI] 0.81-1.31) and that of BD type 2 was 1.57% (95%CI 1.15-1.99). The pooled 1-year prevalence was 0.71% (95%CI 0.56-0.86) for BD type 1 and 0.50% (95%CI 0.35-0.64) for BD type 2. Subgroup analysis showed a significantly higher lifetime prevalence of BD type 1 according to the DSM-IV criteria compared to the DSM-III and DSM-IIIR criteria (p < 0.001). Conclusion: This meta-analysis confirms that estimates of BD type 1 and type 2 prevalence are low in the general population. The increase in prevalence from DSM-III and DSM-III-R to DSM-IV may reflect different factors, such as minor changes in diagnostic operationalization, use of different assessment instruments, or even a genuine increase in the prevalence of BD.
Introduction
Bipolar disorder (BD) is a common disorder associated with functional and cognitive impairment, 1,2 negative health outcomes, 3, 4 and increased risk of suicide. 5 In the last decades, clinical observations have challenged the traditional concepts of BD, suggesting that its manifestations occur over a broad spectrum of severity, i.e., the bipolar spectrum. 6, 7 The identification of subjects in the bipolar spectrum that do not meet the criteria for BD type 1 or BD type 2 has had a significant impact on BD epidemiology, with a substantial increase in its prevalence. 8, 9 Since the introduction of official manuals for diagnosis and classification in psychiatry, prevalence estimates of BD have changed significantly over time. In a systematic review of community-based studies published between 1950 and 1980, the authors found that the prevalence of affective psychosis ranged from 1.2 to 69.0% in 12 of the U.S. studies. 10 Some methodological issues may help explain such variance, such as the lack of well-established diagnostic criteria for affective psychosis and the fact that most of the studies estimated its prevalence from records of psychiatric inpatient services or unsystematic community studies.
The first epidemiological study based on DSM-III criteria 11 estimated the lifetime prevalence of BD as 1% in the general population. 12 In the 1990s, the DSM-IV further divided this diagnostic category into three major groups: BD type 1, BD type 2, or BD mixed episode. 13 Further community-and population-based epidemiological studies using ICD and DSM diagnostic criteria estimated the lifetime prevalence of BD as 1.0-2.0%. 14 However, concerns that the prevalence of BD is underestimated in the general population have emerged in the literature. 15 Sequential monitoring of the Zurich cohort 8 found that several episodes of hypomania cannot be readily recognized by traditional criteria and, thus, the authors proposed more flexible criteria for episode duration and number of symptoms required for diagnosis. Reduction of the duration criteria of hypomania from 4 to 2 days increased the number of BD type 2 cases tenfold, thus increasing its prevalence in this cohort from 0.5 to 5.0%. The inclusion of other subtypes, such as subsyndromal BD and pure hypomania, increased the prevalence of the bipolar spectrum to 10.9% of the population. Nonetheless, there are no consensus criteria for bipolar spectrum, and estimates from population-based studies are highly variable, making it difficult to compare the results of different studies.
Although systematic reviews on the prevalence of BD have been previously published, 14, 16, 17 we have not identified studies that have statistically treated their findings through meta-analysis. This is important, since the meta-analytic approach can yield more reliable prevalence estimates, in particular for conditions with low prevalence, such as BD. In addition, the diagnostic criteria for BD have changed over time and no study has addressed whether such changes affected BD prevalence. Therefore, we sought to carry out a systematic review and meta-analysis of the prevalence of BD from population-based studies. We evaluated the lifetime and 1-year prevalence of BD type 1 and BD type 2. Finally, we compared whether the prevalence of BD changed according to the diagnostic criteria adopted (DSM-III, DSM-III-R vs. DSM-IV).
Methods

Search strategies
We carried out this systematic review and meta-analysis according to the MOOSE (Meta-analysis Of Observational Studies in Epidemiology) guidelines. 18 We searched the MEDLINE (through PubMed), SCO-PUS, Web of Science, and PsycINFO databases in October 2013, using the following search terms: ("bipolar disorder OR bipolar spectrum") AND ("prevalence OR epidemiology OR community-based OR populationbased"). We used the search filters [ 30, 2013 . Other relevant articles were identified by means of a hand search of the references of selected articles, from previously published reviews on the subject, and from transnational surveys for mental disorders, such as the ICPE, 19 and the WMH Survey initiative. 20 
Inclusion and exclusion criteria
The criteria for inclusion of studies in the meta-analysis were: 1) original articles reporting the prevalence of BD in adults; 2) studies that used operationalized diagnostic criteria and standardized instruments or clinical diagnosis based on the DSM-III, DSM-IIIR, or DSM-IV; 3) community or population-based studies; and 4) articles published in English. We excluded articles from studies that used indirect methods to estimate prevalence (such as records of medical attendance), that did not distinguish the prevalence of BD from that of other affective disorders, or that evaluated clinical samples or specific subpopulations, such as immigrants, ethnic groups, or institutionalized groups.
Data extraction and statistical analysis
For each study, we extracted the following information: authors, year of publication, country, sample size, diagnostic criteria, assessment instrument, and sample recruitment design. We extracted the prevalence and the respective standard error (SE) or 95% confidence interval (95%CI) for BD type 1 and/or type 2 when available. Some studies that did not report the SE or the 95%CI were included if the 95%CI could be calculated using Newcombe's methods. 21 Study selection and data extraction from the relevant articles were performed independently by two researchers (ASC and ECC). If conflicts remained as to study selection and data extraction, a third researcher (BSD) decided about the inclusion or exclusion of the study or data in the meta-analysis.
We used the generic inverse variance method with a random-effects model for all analyses. Random-effects models are more appropriate than fixed-effect models to deal with studies characterized by heterogeneous methodological approaches, such as those included in this meta-analysis. We assessed heterogeneity in the metaanalysis by means of the Q-test and I 2 index. If the p-value was below 0.05 in the Q-test and/or the I 2 index was higher than 50%, the pooled analysis was considered to be significantly heterogeneous.
We performed sensitivity analyses by excluding one study at a time and recalculating the risk effect to evaluate whether the summary risk effect was significantly influenced by any individual study. Publication bias was ascertained by visual inspection of a funnel plot. All analyses were carried out with the RevMan 5.1 statistical software (The Nordic Cochrane Centre, Copenhagen, Denmark, http://ims.cochrane.org/revman/download) in Windows 7.
Results Figure 1 shows a flow chart of the study search and selection process for inclusion in the meta-analysis.
We included 25 studies from 15 countries, for a total of 276,221 participants, in the meta-analysis. Tables 1 to 4 show the main characteristics of individual studies.
The meta-analysis revealed that the pooled lifetime prevalence of BD type 1 was 1.06%, 95%CI 0.81-1. There was a marginally significant statistical difference in the lifetime prevalence of BD type 2 according to the diagnostic criteria (DSM-III: 0.92%, 95%CI 0.32-1.51; DSM-IV: 1.65%, 95%CI 1.22-2.09; w 2 = 3.88, p = 0.05). Rev Bras Psiquiatr. 2015;00(00)
Discussion
To the best of our knowledge, this is the first meta-analysis of the prevalence of BD to compare different diagnostic criteria in community-based surveys. The mean pooled lifetime prevalence of BD type 1 was 1.1%, while the pooled lifetime prevalence of BD type 2 was 1.2%. As expected, the lifetime prevalence was higher than the 12-month prevalence for both BD types. In an additional subgroup analysis, we found a progressive and significant increase in the lifetime prevalence of BD according to more recent diagnostic criteria. For BD type 1, lifetime prevalence was significantly higher using DSM-IV criteria, followed by DSM-III-R and DSM-III, respectively. Likewise, lifetime prevalence of BD type 2 was higher employing DSM-IV criteria than DSM-III-R criteria.
Our results are similar to those found in a previous systematic review, which found a pooled 1-year prevalence estimate for BD (types 1 and 2) of 0.84%.
14 Global regional differences were observed in the prevalence of BD, with higher estimates in North Africa/Middle East compared to other regions, and no effect of economic status of the study country. However, the pooled prevalence estimates were not derived through a metaanalytic approach, thus making it difficult to compare these studies. On the other hand, our study presents some advances, as we also evaluated lifetime prevalence estimates and compared estimates according to diagnostic criteria. This provided a more comprehensive outlook of BD prevalence, of the evolution of population trends, and of how changes in diagnostic criteria influenced estimates of the prevalence of BD.
Since the introduction of the DSM-III in 1980, several important methodological innovations have been introduced in psychiatric epidemiological studies, including structured psychiatric interviews and diagnostic criteria. Despite these innovations and changes in diagnostic criteria over time, the prevalence of BD type 1 has been remarkably consistent over the years, with rates ranging from 0.0 to 1.7% in different studies. Both the Epidemiological Catchment Area Study (ECA) of more than 18,000 participants 46 and the National Comorbidity Survey (NCS) of more than 8,000 participants 31 in the U.S. reported rates of 0.8 and 1.6%, respectively. Additionally, 14 studies from European countries including more than 29,000 participants reported rates from 0.3% (Iceland) to 1.8 % (Netherlands). 47 There is equally persistent evidence that the 12-month prevalence of BD type 1 is slightly lower than the lifetime prevalence, at approximately 1%.
BD type 2 was referred for the first time as a clinical diagnosis in the DSM-III-R, where it was included in the bipolar disorder not otherwise specified category; however, it became an independent diagnostic entity in the DSM-IV. In community-based studies, the prevalence of BD type 2 is generally lower than that of BD type 1, with rates ranging from 0.5 to 3.0% for lifetime 8 and 1% for 12-month prevalence. 48 Clinical studies have reported a much higher prevalence of BD type 2 compared to community-based studies. 9 Possible explanations for this discrepancy are difficulties in recognizing hypomanic episodes due to the shorter duration of symptoms and minimal functional impairment. In addition, the structured diagnostic interviews commonly used in studies have poor specificity for identification of patients with past or current history of BD type 2. Within this context, the absence of information on hypomanic symptoms would lead to misdiagnosis of unipolar depression, thus underestimating the prevalence of BD type 2. [48] [49] [50] Profound changes have been made to diagnostic criteria for BD in the last 40 years, transforming the theory and practice of mental health. In the DSM-III, 11 the term BD replaced the older term manic-depressive illness. Further improvement was made to the BD diagnostic criteria in the DSM-III-R 51 by presenting, for the first time, the diagnosis of bipolar disorder not otherwise specified. Finally, the DSM-IV 13 converted the BD diagnosis from a single set of criteria to a more nuanced diagnostic system, including two discrete diagnostic entities, BD type 1 and BD type 2.
Although there are no significant differences in the criteria for BD type 1 between DSM-III, DSM-III-R, and DSM-IV, we observed a significant increase in prevalence with the use of the latter. This finding may be explained by the use of different assessment scales and interviews in the studies. Although studies in clinical samples have demonstrated that agreement for a fully structured interview applied by laypersons and for semi-structured interviews applied by clinicians was moderate to excellent, 52 in community studies, agreement ranged between poor and fair. 53 Additionally, there are also differences among structured interviews. Studies using the Composite International Diagnostic Interview (CIDI) interview have yielded prevalence rates of BD type 1 approximately two times higher compared to studies using the Diagnostic Interview Schedule (DIS) interview. 16 This discrepancy appeared because the CIDI is an expansion of the DIS, and was developed by an international task force to address the problem that DIS diagnoses are exclusively based on the DSM definitions and criteria. 54 In contrast, the criteria for BD type 2 underwent major changes from the DSM-III-R to the DSM-IV. While BD type 2 was categorized as bipolar disorder not otherwise specified in the DSM-III-R, in the DSM-IV it was given its own explicit category. Therefore, the difference in BD type 2 prevalence between DSM-III-R and DSM-IV is possibly attributable to changes in diagnostic criteria rather than to the characteristics of the assessment instruments. Finally, better recognition of BD by psychiatrists may also contribute to the increased prevalence of BD type 1 and type 2 observed in recent years.
The present results should be viewed in light of some limitations. First, despite publication of the DSM-5 in May 2013, no studies using its operational criteria were found for inclusion in the present review. We did not include studies that assessed prevalence of BD in children and adolescent. Several lines of evidence suggest that many BD patients have their first mood episode early in life, which can influence estimates of lifetime prevalence in adults. 55 We did not include studies of BD spectrum in the present meta-analysis. Despite its relevance, there are differences in definition and operationalization of this construct that preclude its pooled analysis. Future systematic reviews and meta-analyses should address these points to provide a broader estimate of the prevalence of BD over the life course. The studies included in this meta-analysis were significantly heterogeneous. To overcome this possible limitation, we carried out the analysis using random-effects models, which are more appropriate than fixed-effect models when dealing with heterogeneity. Some studies included had poor methodological quality, which may have biased our results. Nonetheless, sensitivity analysis did not significantly change the pooled analyses. Finally, although we conducted a careful search of the literature in different databases, we may have missed some studies, in particular those published in languages other than English and those not yet published.
On the other hand, strengths of this meta-analysis are the inclusion of community and population-based studies from different countries, allowing generalization for the whole population. We covered a long period of publication and investigated the prevalence of type 1 and type 2 BD in different time frames (i.e., lifetime and 12-month prevalence). Finally, we were able to compare BD prevalence across different operational diagnostic criteria (DSM-III, DSM-III-R, DSM-IV). This analysis showed a steady increase in the prevalence of type 1 and type 2 BD over the years. Overall, these analyses provided a broader view of the prevalence of BD, and its dynamics, in the general population.
In conclusion, this meta-analysis of community-based epidemiological studies confirms that estimations of prevalence of BD type 1 and type 2 are low in the general population. The increase in prevalence from DSM-III and DSM-IIIR to DSM-IV may reflect different factors, such as minor changes in diagnostic operationalization, use of different assessment instruments, or even a genuine increase in the prevalence of BD. Additional studies are necessary to disambiguate these topics and evaluate whether recent changes in the diagnostic criteria for BD in the DSM-5 will lead to changes in prevalence.
